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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including tine fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on June 
19, 2009 has been entered. 

Terminal Disclaimer 

2. The terminal disclaimer filed on June 5, 2009 disclaiming the terminal portion of 
any patent granted on this application which would extend beyond the expiration date of 
US Patent No. 6,853,673 has been reviewed and is accepted. The terminal disclaimer 
has been recorded. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
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under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

3. Claims 1-3, 5, 7-8,10, 12-13, 15, and 18-19 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Honma et al. (JP Abstract 2001-002430) in view of 
Chenoweth (6,044,667), Sato (JP 56-31188), Richards (5,364,426), Koontz (3,997,316), 
and Machlan (3,806,621). Honma et al. disclose a process for producing a quartz glass 
crucible for pulling up a single crystal silicon comprising forming a body 14 having a 
crucible shape, arc melting the formed body while rotating to obtain a quartz crucible, 
mechanically grinding the inner surface of the crucible and then remelting the inner 
surface by arc melting so as to reform the surface and eliminate residual air bubbles. 
Honma et al. fail to disclose specifics of the arc discharging electrodes used. 
Chenoweth teach the use of several electrodes positioned around a rotational axis, in 
which the neighboring electrodes are positioned at regular intervals from each other in a 
ring-like configuration forming a stable ring-like arc between the neighboring electrodes 
and without generating a continuous arc between electrodes facing each other across a 
central portion of the ring-like configuration (Figure 1A col. 4 lines 45-48). Furthermore, 
Chenoweth teach positioning the electrodes so to have an absolute value of a phase 
difference of 120° (see path of heating current connect three electrodes (360° divide by 
3 = 120°, Figure 3, col. 6 lines 54-57) and forming a circle with a radius that is at least Va 
of the radius of an open portion of the crucible (col. 4 lines 48-50, col. 7 lines 23-25). It 
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would have been obvious to one of ordinary skill in the art at the time the invention was 
made to utilize the electrode arrangement of Chenoweth in the process of Honma et al. 
in order to control a high temperature arc discharge to a large diameter crucible for even 
heating. 

4. Regarding the electrode structure, Honma does not specifically recite an 
electrode structure with 3n electrodes with 3 phase AC, 2n electrodes with 2 phase AC, 
or 8 electrodes with 4 phase AC. Chenoweth teaches using more or less electrodes in 
other configurations (col. 9 lines 19-20) and that other electrode configurations is an 
result effective variable that one skill in the art could arrive at by routine 
experimentations (col. 10 lines 15-21). Sato teaches creating ring like arc with multiple 
electrodes with multi-phase alternating current power source. Furthermore, creating a 
ring like arc with 3n electrodes and 3 phase AC (n > 2) or with 2n electrodes and 2 
phase AC or 8 electrodes and 4 phase AC are common in the art. For example, 
Richards teaches an example for melting glass using nine electrodes in a ring-like 
configuration with applying 3-phase current to the electrodes (col. 13 lines 40-48). Also, 
Koontz teaches melting glass with eight electrodes arranged in a ring-like configuration 
(col. 4 lines 55-57). Koontz also mentions using different currents of differing phases to 
accommodate the particular number of electrodes (col. 2 lines 16-20). Also, Machlan 
teaches using four-phase current to four electrodes used for melting glass (col. 3 lines 
62-63, col. 4 lines 6-7, 13-15). Machlan also teaches the design configuration can be 
adapted to 2 phase power source or other multi-phase power source (col. 7 lines 40- 
45). It would have been obvious to one of ordinary skill in the art at the time the 
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invention was made to have selected and optimized tlie desired number of electrodes 
with an appropriate multi-phase current power source, such as 3n electrodes with 3 
phase AC or 2n electrode with 2 phase AC or 4 phase AC, for the heating purposes of 
the crucible in the method of Honma as the prior art has demonstrated that it is known 
to optimize these result effective variables through routine experimentation in order to 
achieve the predictable result of achieving the desired zone control over temperatures 
depending on the shape and size of the area to be heated. 

5. Claim 13 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Watanabe et al. (JP Abstract 02-188489) in view of Chenoweth (6,044,667), Sato (JP 
56-31 188) and Richards (5,364,426). Watanabe et al. disclose a process for pulling up 
a single crystal silicon and regenerating a quartz glass crucible by grinding foreign 
substance on an inside surface of the crucible and fusing the inside surface of the 
crucible to be smoothed with an arc discharge generated by an electrode (abstract). 
However, Watanabe et al. does not disclose specifics of the electrode used. 
Chenoweth teach the use of several electrodes positioned around a rotational axis, in 
which the neighboring electrodes are positioned at regular intervals from each other in a 
ring-like configuration forming a stable ring-like arc between the neighboring electrodes 
(Figure 1A col. 4 lines 45-48). Furthermore, Chenoweth shows in figure 3, a ring like 
arc between neighboring electrodes, without generating a continuous arc between 
electrodes facing each other across a central portion of the ring-like configuration. It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to utilize the electrode arrangement of Chenoweth in the process of Watanabe et 
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al. in order to control a high temperature arc discharge to a large diameter crucible for 
even heating. 

6. Regarding the electrode structure, Watanabe does not specifically recite an 
electrode structure with 3n electrodes with 3 phase AC. Chenoweth teaches using 
more or less electrodes in other configurations (col. 9 lines 19-20) and that other 
electrode configurations is an result effective variable that one skill in the art could arrive 
at by routine experimentations (col. 10 lines 15-21). Sato teaches creating ring like arc 
with multiple electrodes with multi-phase alternating current power source. Furthermore, 
creating a ring like arc with 3n electrodes and 3 phase AC (n > 2) are common in the 
art. For example, Richards teaches an example for melting glass using nine electrodes 
in a ring-like configuration with applying 3-phase current to the electrodes (col. 13 lines 
40-48). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have selected and optimized the desired number of electrodes 
with an appropriate multi-phase current power source, such as 3n electrodes with 3 
phase AC, for the heating purposes of the crucible in the method of Watanabe as the 
prior art has demonstrated that it is known to optimize these result effective variables 
through routine experimentation in order to achieve the predictable result of achieving 
the desired zone control over temperatures depending on the shape and size of the 
area to be heated. 

7. Claims 4, 6, 9, 11 and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Honma et al. (JP Abstract 2001-002430) in view of Chenoweth 
(6,044,667), Sato (JP 56-31188), Richards (5,364,426), Koontz (3,997,316), and 
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Machlan (3,806,621)., as applied to claims 1, 2, 3, 8 and 13 above, and in further view 
of Ohama et al. (6,886,364). Honma et al. and Chenoweth do not teach a crucible 
having a diameter between 28 and 40 inches. Ohama et al. teach of a quartz glass 
crucible with a diameter of 30 inches (col. 8 line 33). It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to utilize the crucible size 
of Ohama et al. to produce silicon single crystals at improved yields. 
8. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Watanabe et al. (JP Abstract 02-188489) in view of Chenoweth (6,044,667) Sato (JP 
56-31188), and Richards (5,364,426), as applied to claim 13 above, and in further view 
of Ohama et al. (6,886,364). Watanabe et al. and Chenoweth do not teach of a crucible 
having a diameter between 28 and 40 inches. Ohama et al. teach of a quartz glass 
crucible with a diameter of 30 inches (col. 8 line 33). It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to utilize the crucible size 
of Ohama et al. to produce silicon single crystals at improved yields. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to QUEENIE DEHGHAN whose telephone number is 
(571)272-8209. The examiner can normally be reached on Monday through Friday 
9:00am - 5:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Steven Griffin can be reached on 571-272-1 189. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



/Queenie Dehghan/ 
Examiner, Art Unit 1791 



